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Cooperation of TaCKX genes in regulation of growth and productivity of wheat (Triticum aestivum L.)

Nadolska-Orczyk A, Barchacka K, Ogonowska H, Jablonski B and Orezyk w
Plant Breeding and Acclimatization Institute-National Research Institute, Poland

Multigene family of CKX genes encoding cytokinin oxidase / dehydrogenase (CKX) enzymes, affect cytokinin-
regulated processes including plant growth and plant productivity. Their expression in different plants is tissue
and developmentally specific. The detailed biological function of most of the TaCKX genes in wheat is not known.
The goal of this research is to select those, which correlate with yield-related traits in wheat breeding material. In
our earlier research we showed that expression level of HVCKX genes in developing kernels and seedling roots of
barley may indicated their role in growth and productivity (Zalewski et al. 2010, 2014). Therefore the first step
of current project was to analyze specificity of expression of all 11 TaCKX family genes in developing plants of
wheat and their cooperation within and among organs (Ogonowska et al. 2019). Based on these and other our
research on the role of TACKX genes in determining yield-related traits, we have been chosen the most important
ones to test breeding material of wheat (30 breeding lines and cultivars, selected F1 and segregating progeny).
There were: TACKX1, TaCKX2.1, TaCKX2.2 and TaCKX3 for 7-14 DAP (days after pollination) spike development,
and TaCKX1, TaCKX5 and TaCKX6 for seedling root development. Correlation coefficients between expression
levels of TaCKX genes and activity of CKX enzymes with phenotypic traits were calculated. In 7 DAP spikes
expression level of TaCKX 1 strongly and positively correlated with expression level of TaCKX3 and in seedling roots
with TaCKX5 and TaCKX6. Moreover expression of TaCKX1 significantly and positively correlated with the mass
of seedling roots and thousand grain weight (TGW), and expression of TaCKX6 with the productivity. Negative,
significant correlation was also observed between levels of expression of some TaCKX genes in developing kernels
and selected phenotypic traits. The possible mechanism of cooperation of TaCKX genes in regulation of growth and
productivity of common wheat will be discussed.
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